Recent studies observed an association between the structural integrity of the hippocampal structure and the manifestations of clinically significant psychotic symptoms in participants at high risk for psychosis. The present study sought to investigate the longitudinal trajectory of the hippocampal volume and its subregions among a sample of participants affected by 22q11.2 deletion syndrome (22q11.2DS), a neurogenetic disorder associated with elevated risk for psychosis. We specifically investigated possible correlations between hippocampal volumes, as measured by magnetic resonance imaging (MRI), and the manifestation of positive psychotic symptoms (hallucinations and delusions). Regional hippocampal volumes were measured twice with cerebral MRI obtained at 3-year intervals in 30 healthy participants and 31 gender-matched 22q11.2 microdeletion carriers aged 6 to 22. We examined potential associations between psychotic symptom manifestations and volumetric parameters at both time points. We found a hippocampal body-driven significant reduction in hippocampal volume among patients with 22q11DS compared to controls. No significant group by time interaction for the total or the subregional volumes were observed. In patients, larger hippocampal head at baseline was associated with the presence of hallucinations at follow-up. We first discuss the reduced hippocampal body finding in light of potentially abnormal mesiocortical circuits. We further discuss the association between baseline hippocampal head volume in participants with 22q11DS as a possible marker related to the later unfolding of psychotic symptoms.
1. Introduction 22q11.2 deletion syndrome (22q11DS), also known as velocardiofacial syndrome (VCFS), is caused by a 3-Mb deletion on chromosome 22 of more than 40 genes including the catechol-O-methyltransferase (COMT) polymorphism, a well-studied gene in schizophrenia research (Gothelf et al., 2005; Harrison and Weinberger, 2005) . The 22q11.2 deletion syndrome affects between 1:2000 (Robin and Shprintzen, 2005) and 1:6000 individuals, depending on the employed clinical criteria (Botto et al., 2003) . This neurodevelopmental condition encompasses a wide spectrum of somatic, cognitive and psychiatric disorders, including a schizophrenic-like phenotype (Lewandowski et al., 2007) that led investigators to consider the syndrome as a model for studying the onset of schizophrenia.
The consistent reporting of hippocampal volume reduction in schizophrenic patients as compared to controls suggests that this structure plays an essential role in the pathogenesis of schizophrenia (Narr et al., 2004; Vita et al., 2006; Zhou et al., 2008; Witthaus et al., 2010) . As a result, the study of hippocampal structure in 22q11DS has evoked increased interest. To date investigations based on cross-sectional samples reported a total hippocampal volume reduction in the syndrome (Debbane et al., 2006; Kates et al., 2006; Deboer et al., 2007) , which persisted after correction for brain volume in most studies (Debbane et al., 2006; Deboer et al., 2007) . However longitudinal studies are now required to determine whether the hippocampal reduction is a state feature of 22q11DS deletion syndrome, reflecting the susceptibility to psychosis, or a trait feature associated with the onset of schizophrenia within the affected participants. The only longitudinal study to date that assessed hippocampal development in 22q11DS comprised 19 affected participants and 18 controls (Gothelf et al., 2007) . The authors did not report any significant difference of hippocampal volume between the 22q11DS participants and the healthy controls at baseline. Further investigations demonstrated no significant time by group (controls, 22q11DS participants with and without psychosis) interaction on whole hippocampal volume in the 4.9-year interval (interval range between 3.5 and 6.4 years).
Most neuroimaging studies published to date report measurements of total hippocampal volume without taking into account its regional specificity. However, the hippocampus maturation is characterized by heterogeneous trajectories of volumetric changes with differential growth and reduction over years of the hippocampal subregions in both normal controls (Gogtay et al., 2006) and patients with childhood onset schizophrenia (Nugent et al., 2007) . The
